Periconallocal anaesthesia with subtenon supplementation was used to provide anaesthesia for 94 patients having vitreoretinal surgery. Of these, 44 patients also received general anaesthesia with neuromuscular block. None of these patients received opioid or antiemetic before or during surgery. In comparison with a retrospective control group, patients who had received local anaesthesia as part of their anaesthetic technique were less likely to be given a parenteral opioid (P < 0.001) or to vomit (P < 0.001) within six hours of the completion of surgery. They also experienced significantly fewer bradycardic episodes during surgery (P= 0.001). For patients having general anaesthesia, administration of an intraoperative antiemetic reduced the incidence of vomiting within six hours of the completion of surgery (p=0.008). For patients who did not receive local anaesthetic, shorter operating time was a factor associated with both reduced postoperative vomiting (P= 0.0015) and administration of parenteral opioid (P= 0.0014). It is suggested that the use of local anaesthesia as part of the anaesthetic technique for vitreoretinal surgery is associated with improved patient comfort.
plana vitrectomy, retinal detachment surgery with scleral buckling or a combination of both. Data was collected prospectively by two of the authors (AS and WH) on a consecutive series of patients anaesthetized for one surgeon (WH), using a standardized anaesthetic technique including local anaesthesia with or without general anaesthesia and these patients were followed up postoperatively. This was the authors' usual anaesthetic technique and specific consent was not obtained. These patients formed the study group, and are referred to as the study group in the rest of this paper. All patients in the study group had been seen preoperatively and details of the study data recorded. They were premedicated with oral temazepam or diazepam. All patients received an extraconal eye block, either as sole anaesthetic technique or after induction of general anaesthesia.
The block was performed by the anaesthetist as follows. Topical local anaesthetic drops of either benoxinate or amethocaine were instilled for conjunctival anaesthesia. Using a solution of 0.5070 bupivacaine with 1:400,000 adrenaline, both eyelids were infiltrated using a 30 gauge needle; 1.0 ml at the junction of lateral and inferior orbital margin and 1.0 ml at superior and medial junction. An extraconal injection of 3 ml of solution inferolaterally and 3 ml superonasally was performed using a 25 gauge 25 mm needle. A Honan balloon was applied at a pressure of 20 mmHg for five to ten minutes. Local injection to eyelids and the Honan balloon were omitted in those Anaeslhesia and Inlensive Care, Vol. 23, No. 4, Augusl, 1995 patients having general anaesthesia. General anaesthesia was used in conjunction with local anaesthesia in patients assessed by the anaesthetist as being unduly anxious, patients unwilling to be awake during surgery, or if the surgeon anticipated complicated surgery of three hours or greater duration.
Relaxant general anaesthesia, if used, was induced using thiopentone, suxamethonium (if indicated) and atracurium or vecuronium. Anaesthesia was maintained with positive pressure ventilation using 33% oxygen in nitrous oxide and isoflurane. Neuromuscular blockade was maintained using an infusion of nondepolarizing muscle relaxant. Standard monitoring consisted of electrocardiograph (ECG), noninvasive blood pressure and pulse oximetry in all patients, supplemented with capnography and a peripheral nerve stimulator in patients having general anaesthesia. Patients having local anaesthesia were given oxygenenriched air to breath via a funnel under the drapes. At the end of the operation neuromuscular blockade was reversed using neostigmine and atropine or glycopyrrolate and the patients extubated when breathing spontaneously.
Neither opioids nor antiemetics were given either before or during surgery. For those patients having local anaesthesia as a sole technique, if supplemental local anaesthesia was required, 0.5070 bupivacaine was administed by the surgeon using subtenon irrigation with a blunt cannula and this was recorded. Intraoperative hypertension, defined as 30% above baseline, or bradycardia less than 50 bearts per minute (bpm) were recorded. All patients were reviewed by the surgeon the day after surgery; vomiting and administration of parenteral opioid was recorded.
For comparison a retrospective control group was identified from a list generated by the hospital computer database, sorted by age, of all patients having vitreoretinal surgery during the same time period as the study group at the Royal Victorian Eye and Ear Hospital. Permission to use hospital records was granted by the hospital Research and Ethics Committee. Sequential case records of patients, matched for age and sex, were reviewed. Patients who had local anaesthesia as part of their anaesthetic were excluded from the study. Where possible, two control patients were selected for each patient in the study group. Details of ASA status, premedication, anaesthetic agents, intraoperative opioids, antiemetics, anticholinergics and intraoperative hypertension and bradycardia (defined as above) were obtained from retrospective analysis of the anaesthetic record. Duration of surgery was obtained from hospital computer records. Details of postoperative vomiting and parenteral opioid administration were obtained Anaesthesia and Intensive Care, Vol. 13, No. 4, Au:,?ust. 1995 from the recovery room and ward postoperative records. These cases (182) formed the control group and are referred to as such in the rest of the paper. Sixteen other cases were excluded as review of the records revealed that local anaesthetic had been used as part of the technique.
In the control group 77% (140) of patients were premedicated. Of these 64% (117) received a benzodiazepine, 13% (23) an opioid, 22% (40) an anti emetic and 3% (6) an anticholinergic. Ninety-seven per cent (117) had a relaxant general anaesthetic. The induction agent used was thiopentone in 56% (lO2) and propofol in 44% (80). Eighty-six per cent (157) of patients were given an opioid intraoperatively. Of these 69% (126) received fentanyl, 14% (26) pethidine, and 3% (5) morphine. Ninety-six per cent (175) received nitrous oxide during surgery. With regard to volatile agent usage, data was not available for 11 patients, enflurane was used in 75% (136) of cases, isoflurane in 19% (34) and halothane in 0.5% (1) . The endpoints used for comparison between the two groups were parenteral opioid administered within six hours of the end of surgery, vomiting within six hours of the end of surgery, an intraoperative rise in systolic blood pressure (SBP) of 30% above baseline or a fall in heart rate to less than 50 bpm.
Group characteristics are presented as means (standard deviation, SD) or proportions. All categorical data were analysed using Chi square with Yates' correction, or Fisher's exact test where appropriate. Odds ratios and 99% confidence intervals [OR (99% Cl)] were also calculated and adjusted, using logistic regression analysis, for age, sex, duration of operation, diabetes, preoperative and postoperative opioid administration, pre-and intraoperative anti emetic use, induction agent and use of nitrous oxide. All data were analysed using SPSS version 4 software package. A probability of less than 0.01 was considered significant.
RESULTS
Data was available on 94 patients who had either local or local plus general anaesthesia for vitreoretinal surgery. These patients formed the study group. Data was obtained for 182 patients who had "routine" general anaesthesia for vitreoretinal surgery and these formed the control group. Demographic data are presented in Thble 1. Within the study group, 50 patients had local anaesthesia alone and 44 patients had local anaesthesia in conjunction with general anaesthesia. Of the 50 patients who had only local anaesthesia, 20 (40%) received "top-up" local anaesthesia by sub tenon injection during the operation. Postoperative opioid Three of 94 (3070) patients in the study group, and 74 of 182 (41%) in the control group received intramuscular opioid within six hours of the end of surgery, P<O.OOl. All patients in the study group who received opioid required their first dose within six hours of the end of surgery. Within the study group, none of the 50 patients who had only local anaesthesia required postoperative opioid.
Local anaesthesia was associated with a 98% reduction in the use of parenteral opioid analgesia in the first six hours after surgery [OR 0.023 (0.002-0.27)
Postoperative vomiting
Two of 94 (2%) patients in the study group and 43 of 182 (24%) patients in the control group vomited within six hours of the end of surgery (P< 0.001). All patients who vomited in the study group commenced vomiting within six hours of the end of surgery. Within the study group, none of the 50 patients who only had local anaesthesia vomited within six hours of surgery.
Fifty-nine patients in the control group (32.4%) received an intraoperative antiemetic; of these five patients (8.5 %) vomited in the postoperative period. Intraoperative administration of an antiemetic was a factor associated with a significant reduction in the incidence of vomiting within six hours of the end of surgery. [OR 0.22 (0.05-0.95) P=0.0076].
Intraoperative hypertension and bradycardia
Two of 94 (2%) patients in the study group, and 31 of 181 (17%) in the control group were noted to have at least one episode of intraoperative bradycardia (P=O.OOl).
Four of 94 (4%) patients in the study group and 25 of 181 (14%) in the control group had at least one episode of intraoperative hypertension (P=0.025).
Control group
Shorter operation time was associated with reduced vomiting (P=0.0015), and opioid administration (P=0.00l4).
Complications
There were no complications from the extraconal or subtenon injection. No complications in the control group were recorded in the notes.
DISCUSSION
Local anaesthetic techniques are widely used to provide anaesthesia for cataract surgery, but have been less frequently used for vitrectomy and detachment surgery due to the length and complexity of the procedures. The group of patients who presented for vitreoretinal surgery often includes the frail elderly with multi system disease for whom general anaesthesia has increased risk. The introduction of a new method for delivery of local anaestbetic during eye surgeryl.2 in which a blunt cannula is used for subtenon irrigation, allows safe and effective supplementation of local anaesthesia during lengthy procedures. Complex vitreoretinal surgery can be carried out using subtenon injection to provide anaesthesia at the start of the procedure and for subsequent top-ups of local anaesthesia if required'. Some authors find that better patient comfort is achieved by using extraconal injection of local anaesthetic to establish anaesthesia and to use subtenon injection to supplement the block as required'. This study has demonstrated that this technique significantly improves patient comfort after vitreoretinal surgery.
The data on these patients had been prospectively collected and for comparison a contemporaneous retrospective control group was identified. This design introduces potential for bias which needs to be taken into consideration when integrating the data. In the study group there was no "blinding", so it is possible that the anaesthetist's and surgeon's enthusiasm for the technique may have influenced the response of both patients and nursing staff. The use of retrospective controls also introduces the possibility of documentation bias as important data may not have been accurately recorded. For these reasons very clearly defined endpoints were chosen. Assessment of the need for analgesia is subjective, both on the part of the patient and nursing staff, but the actual administration of a parenteral opioid is usually reliably documented. Nausea, although distressing to the patient, may not be reliably recorded. Vomiting, however, is usually documented. Documentation bias would tend to underestimate the vomiting rate in the control group.
For similar reasons the incidence of intraoperative hypertension and bradycardia are also more likely to be underestimated in the control group. Awareness of the possibility of bias led us to select a large control group and to choose a P value of 0.01 as significant.
Comparison of the study patients with the retrospective control group having had "routine" general anaesthesia showed a significant reduction in the number of patients who received parenteral opioid in the first six hours after surgery if local anaesthetic was included in the anaesthetic technique and logistic regression analysis identified local anaesthesia as a factor which significantly reduced the administration of postoperative parenteral opioid. Only three patients of the 94 (3%) who had received local anaesthetic as part of their anaesthetic technique were given parenteral opioid in the first six hours after surgery compared with 416,10 of the control group. '!\vo further patients in the study group received a parenteral opioid in the period six to twelve hours postoperatively. In total 16 (17%) patients in the study group complained of postoperative pain. For the remaining eleven this was adequately controlled with oral paracetamol and codeine tablets (paracetamol 300 mg with codeine 10 mg, or paracetamol 300 mg with codeine 30 mg) or no analgesia.
Other workers in this field have also demonstrated a reduction in postoperative pain when local anaesthesia is used. Chung and colleagues 5 studied 28 patients undergoing retinal detachment surgery under general anaesthesia and demonstrated a significant reduction in the number of patients complaining of pain in the first two hours after surgery if retrobulbar anaesthesia was used as part of the anaesthetic technique (21 % compared to 64% without local), and a longer interval to first postoperative analgesia. Duker and colleagues 6 studied the use of subtenon bupivacaine, instilled at the end of surgery, in 50 patients having scleral buckling under general anaesthesia, and found a significant reduction in the requirement for both parenteral and oral opioid in the first 24 hours after surgery in patients who had received local anaesthesia (36% v 76%).
Vomiting after eye surgery can cause wound rupture, loss of vitreous, iris prolapse and intraocular haemorrhage which may all lead to poor outcome and may delay the re-establishment of normal diet. The quoted incidence for nausea and vomiting after all types of eye surgery ranges from 6% to 67% 7. It is highest after squint surgery (50-67%), and less following detachment surgery (29%). This latter figure is similar to the 22% vomiting rate found in our retrospective control group. In this study the use of local anaesthesia was associated with a significant reduction in the incidence of Anaesthesia and Intensive Care, Vol. 23, No. 4, August, 1995 vomiting in the first six hours after surgery compared with the control group. Only two patients in the study group vomited in the first 24 hours following surgery, both in the recovery ward, and both of these patients had received general anaesthesia in addition to local. The results of other studies show a varying outcome if local anaesthesia is used. Ehrenberg and colleagues 8 studied patients having vitreoretinal surgery under general or retrobulbar local anaesthesia and showed a significantly lower rate of vomiting in the group who had received local anaesthesia (4% compared with 30% in the general group). Chung and co-workers 5 found a reduction in the number of patients who vomited following detachment surgery under general and local anaesthesia, compared with general anaesthesia alone, although this failed to reach significance. All patients in that study had received intravenous fentanyl as part of their general anaesthesia. Duker and colleagues 6 found a fairly low incidence of nausea following scleral buckling (16%) and no significant difference between those patients who received general anaesthesia alone and those who had subtenon irrigation with bupivacaine in addition to general anaesthesia. Unfortunately their paper gives no details of the general anaesthetic used or whether any antiemetic or opioid were administered. These studies suggest that local anaesthesia used as a sole technique reduces postoperative vomiting after vitreoretinal surgery and that in conjunction with general anaesthesia may reduce the risk. This may be due to the reduced usage of opioids. In our study many patients who received opioids in the postoperative period also received a parenteral antiemetic at the same time. No attempt was made to identify these patients or to adjust for this in the statistical analysis, although this may well have given a falsely low rate of postoperative vomiting in the control group.
The use of an intraoperative anti emetic significantly reduced the risk of vomiting within six hours of the end of surgery.
In this study there were significantly fewer episodes of intraoperative bradycardia in the study group compared to the control group, confirming the suggestion that local anaesthesia may modify the oculocardiac reflex, although it does not always abolish it 9 • There were also fewer intraoperative hypertensive episodes in the study group. The postoperative management of diabetics who made up 12% and 14% of the groups can be assumed to be simpler in the absence of vomiting.
In conclusion, periconal anaesthesia with subtenon supplementation was successfully used as a sole anaesthetic technique for 44 patients, and in conjunction with general anaethesia for a further 50 patients having vitreoretinal surgery. These patients were less likely to experience perioperative bradycardia or hypertension and were less likely to be given a parenteral opioid or to vomit in the first six hours after surgery than patients in a retrospective control group. The risk of vomiting may also be reduced by the administration of an anti emetic during the surgery. We suggest that local anaesthesia may have an important role in improving patient comfort after vitreoretinal surgery, although randomized double-blind trials are needed to confirm or refute this.
